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Abstract— In the coal mines the number of 

workers work but they don‘t know exact conditions 

of environmental parameters if such information is 

given to workers inside the mine then their work 

efficiency can be increasedwith minimum rescue 

operation. To provide such a varying data this 

system is implemented with the help of wireless 

communication technique Zigbee which transfers a 

data from underground section to the ground 

section. With the help of this system different 

parameters are monitored and transferred to the 

ground section so that every intimation is provided 

to the workers inside the mine. 

 

 Index Terms—Zig Bee modem,  PIC18F4550, MQ-

6 Sensor, PIR Sensor, Wireless Communication. 

 

I. INTRODUCTION 

The main designs  approach of this  paper is for 

monitoring system of coal mine for  safety 

purpose which is based on ZigBee wireless 

communication. The working of system such 

that it collects the parameters from underground 

system such as temperature, water level and 

methane values of coal mine through sensors in 

the mine; it also collects the information about 

workers present inside the mine with the help of 

a sensor, and then transmits the data to 

information processing terminal based on 

controller. The terminal sends the data to the 

ground section through ZigBee, and in the 

ground section, the processing terminal 

monitors the data and sends the data to the PC 

to save them and for remote users for the future 

use . If  the received data is compared with the 

predefined threshold values, if these  received 

values are greater than the threshold values then 

buzzer will be on. So that dangerous condition 

is given to the workers inside the mine. In coal 

mines, whenever explosions occur, the rescue 

work is done by rescue workers without any 

prior knowledge of the environmental condition 

inside coal mine. It finds the location of 

accident, searches for survivors to give them 

first aid at right time and informs the rescue 

team about environmental conditions and about 

the survivors inside the coal mine. Due to this 

data is available at ground section so it can be 

one more beneficial is that  company can take a 

immediate action against such type accidents. 

So implementing such a ideas the mines are 

provided with maximum security. 

 

II. OVERVIEW OF SYSTEM WORK 

The Proposed System uses various sensors 

placed at underground section. Whenever any 

accident is occur then the surrounding 

parameter are sensed by the different sensors 

such as temperature value, methane gas value, 

water level, humidity when these all values are  

transmitted to the ground section and these 

values are monitored and checked. If any value 

is above the determined levels then ground 

section gives a intimation to the Underground 

section. The transmission of data between two 

section through a wireless communication. 

 

III. WORKING PRINCIPLE 

The System works in two different sections as 

follows. 

 

1. Underground Section: 
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                Fig.  1. Underground Section  

The first section of this system is underground 

section. The designed systems are placed in 

different parts of the mine and connected by 

means of ZigBee. In this section the sensors will 

sense the environment conditions such as 

temperature, water level, Human detection, 

methane gas level, IR sensor and this 

information is send to ADC of the PIC 

controller. PIC controller displays this 

information in the LCD as well as gives alarm. 

The collected data from sensor sends through 

ZigBee transmitter. In ground section ZigBee 

receiver take that information and send to the 

controller and controller sends the information 

displaying on the PC.  

 

2. Ground Section:  

 
Fig.  2. Ground Section 

 In the Ground Section, the ZigBee Transceiver 

receives the information and sends to the PIC 

controller. The PC connected to the controller 

displays the information in the Ground Section. 

In addition the connected PC is provided by 

internet modem which consists separate login; 

the measured values are continuously displayed 

and stored in the PC for future use. 

 

IV. HARDWARE COMPONENTS USED BY 

SYSTEM 

The hardware components used by System are 

as follows. 

A. ZigBee: 

In this system we use a wireless communication 

technology is Zig Bee CC2500 with a short 

distance, safe and reliable connection. It is 

capable of collecting various data from different 

sensors which are used in the system. ZigBee 

was more suitable for this application. The data 

transfer   rate of ZigBee is 250kb/s. It is a 20 pin 

chip. Pin 2 is meant for serial data out and Pin3 

is for serial data in. Pin 1 is for supply. Pin 10 is 

for ground. Its outdoor line of sight range is up 

to 50 ms with directional antennas. Transmit 

power is 1 watt.  

 
Fig.  3. ZigBee Module 

B. PIR sensor : 

 PIR sensors allow you to sense motion, 

almost always used to detect whether a human 

has moved in or out of the sensors range. They 

are small, inexpensive, low power, easy to use 

and don't wear out. The sensor takes 10 to 12 

seconds to cause another interrupt and the range 

of sensor can be adjustable it depends upon 
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actual need of sensing distance. This sensor is 

connected to AT 89c2051 controller. The output 

of such sensor is in digital form. 

 
Fig.  4. PIR Sensor. 

C. Temperature Sensor:  

Temperature sensor LM35 and light sensor 

together are interfaced with the MCU at one 

end. When temperature increases then it is 

detected. This temperature data is available in 

pin number 2 of port A then transmitted through 

the wireless module to the PC available in the 

server‘s cabin. The LM35 does not require any 

external calibration or trimming to provide 

typical accuracies of ±1/4ºC at room 

temperature and ±3/4ºC over a full -55 to +150 

ºC temperature range. 

D.  Gas Sensor: 

         System uses MQ6 gas sensor, which is a 6 

pin device and requires 5 volt DC maximum 

which is derived from a Zener based power 

supply. There is a heating element inside the 

sensor which becomes hot at  5 volt  and 

remains stand by. For detection of methane 

which  are the major toxic gas  in underground   

coal mines MQ-6 Sensor is used.MQ-6 sensor is 

interfaced at P RA.1 of PIC controller  in 

mining section. MQ6 is a highly sensitive gas 

sensor to petroleum based gases but less 

sensitive to Alcohol and Carbon di oxide. This 

simple sensor can be installed in the kitchen to 

give warning alarm if there is leakage of LPG. 

 
Fig. 5 Gas Sensor 

E. IR Sensor: 

       The output of such sensor is in digital form 

which is connected with the IC555 in the stable 

multivibrator mode with a frequency 38 KHz.  

This unit is totally separated by the underground 

section which only counts persons inside the 

coal mine. 

F. Water Level Sensor 

      For measurement of water level we use a 

transistor based water level system to minimize 

to floating values of the sensor we connect the 

PNP transistor for defining the conditions. This 

is connected to analog input at pin no.1,2 and 3 

respectively. 

a.  PIC18F4550 Controller 

PIC18 controller used in prototype forms the 

heart of both ZigBee network system and robot 

.PIC18 series used here is highly suitable for 

this application. It has got greater advantages 

when compared to 8051, such as speed and 

inbuilt peripherals such as an ADC. PIC 16 is an 

8 bit processor for which; a four megahertz 

crystal oscillator is used. PIC16 has five ports 

namely Port A to Port E. Port A has 5pins (RA0 

to RA5) used for measuring analog values from 

sensors such as temperature  CO. port B(RB0 to 

RB7) used as 8 bit data out for LCD in 

coordinator, port C(RC0 to RC7), port D.  

F. SOFTWARE DEVELOPMENT 

   The software is developed in Visual Basic 

(VB) under windows environment as front – 

end tool. VB is an object oriented based 

software package, therefore various objects 

available in VB are used. Moreover, few 

functions and classes are designed in VB to 

integrate the software. 

The software makes use of database to store the 

values of temperature, gas , water level values 

transmitted by sensors. To implement this 

database the simplest Microsoft Access 

database management system is used. The 

database includes ‗std‘ table with id, date, time, 

temperature, gas, water level columns to store 

the information mentioned above. 

       The software operates in on-line (real time) 

mode the CPU (central processing unit) is 
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connected to the coordinator by a serial port, 

and read the systems data through various 

Sensors. Coordinators receives signal from 

sensors, which are placed in underground 

section. This system software provides a data 

base which stores parameter values in the 

database which is joined with the software part. 

Any officer can check stored previous data at 

any time this is one of the basic advantages of 

the system. 

a. Flow Chart  

The following Flow chart will easily click how 

to system work and in which way it performs all 

necessary tasks according to the conditions of 

the software program. 

 

 
Fig. 6  System Flow chart 

The flow chart describes how system works in 

underground section.  Each value of a sensor 

checked continuously the values of temperature, 

gas, water level along with whether human is 

detected or not are sent to the ground section. 

The diagram shows that if the all the sensor 

values up to the threshold limit then the system 

works smoothly, However If apart from these 

any sensor value is beyond predefined threshold 

then the buzzer will on.                          

G. RESULTS AND EXPERIMENTATIONS 

The proposed system captures environmental 

parameter values from different devices inside 

the coal mine. If any accident occurs and 

unfortunately any worker is present this 

information is also provided by using PIR 

sensor. All the parameter values are sending to 

the ground section are store into database 

continuously. The values acquired & stored in 

database by the software is shown below.   

 

 
Fig.  6. Snapshot of Ground System Window in VB. 

 
Fig.  7. Snap Shot of Circuit Underground Section 
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Fig.  8. Snap Shot of Ground section. 

 

 
Fig. 9 Database of received value on PC 

 This all snapshots it is clear that how 

data  is received     

 At ground section transmitted at underground 

section and displayed on  PC in a specific 

manner. After successfully received data is 

stored in separate data base for the inspection 

purpose. The available readings are stored 

automatically without any manual operation. 

 

H. CONCLUSION 

This paper explains the working procedure of 

the coal mine monitoring system & results 

shows that the System works efficiently. The 

System works in the underground & ground 

sections, the sensors are kept in underground 

section & they transmit the values of the 

environmental parameters continuously to the 

ground section. In the ground section the values 

are received and stored in database and any of 

the parameter\value is beyond the threshold then 

it gives the appropriate indication. This 

indication is helpful to notify the coal mine 

workers and it provides lots of life security 

provisions to the valuable workers. 
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